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Introduction 
Diffuse pulmonary ossification (DPO) is a relatively rare 
condition that is usually associated with circulatory (1,2) or 
respiratory disease (3-5). In general, patients with DPO are 
asymptomatic; therefore, most cases are diagnosed at 
autopsy (l-5). We describe a man with bronchial asthma 
and recurrent spontaneous pneumothorax who was found 
to have branching type DPO on open lung biopsy. 
Case Report 
A 42-year-old man presented to our hospital with the 
sudden onset of right chest pain and dyspnea on 19 March 
1992 and was admitted when a right pneumothorax was 
demonstrated on chest radiograph. At 32 years of age, he 
developed bronchial asthma that was responsive to bron- 
chodilator therapy for several years but then gradually 
became refractory to this treatment despite initiation of oral 
steroid treatment in 1990. In July, and then again in August 
1991, he presented with spontaneous right pneumothoraces 
that occurred during periods free of asthmatic exacer- 
bations, and that subsequently improved with conservative 
treatment. 
On the most recent admission, routine laboratory tests 
were within normal limits and serum immunoglobulin 
analysis revealed a markedly increased IgE level 
(1647 IU ml - I; normal ~300). An arterial blood gas deter- 
mination revealed a pH of 7.42, a PaCO, of 37.8 mmHg, 
and a PaO, of 74.7 mmHg, findings consistent with mild 
hypoxaemia. Cardiac examination (ECG, echocardio- 
graphy) was unremarkable. Pulmonary function tests per- 
formed before the present admission (18 January 1992) 
revealed a reduced vital capacity (VC; 2.6 1, 72% of pre- 
dicted), forced vital capacity (FVC; 2.1 1, 59% of predicted), 
l-s forced expiratory volume (FEV,; 1.4 1, 47% of pre- 
dicted), and FEV,/FVC (66%). However, diffusing capacity 
for carbon monoxide (DLCO) was normal (19.7 ml min - ‘, 
93% of predicted). 
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FIG. 1. Top: earlier chest radiograph (13 March 1992) 
demonstrating linear, reticular shadows principally involv- 
ing the right middle and lower lung fields. Bottom: com- 
puted tomography of the chest (9 February 1992) 
demonstrating an irregular distribution of dense linear, 
reticular shadows. 
On admission, continuous suction was immediately initi- 
ated after placement of a trocar catheter. After initial 
improvement, the lung again collapsed when suction was 
discontinued, and a chest radiograph now showed a diffuse 
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FIG. 2. Intra-operative photograph showing an irregular 
lung surface that resembled a balloon bound with wire 
nettings. 
pattern of reticular streaks that were most marked in the 
right middle and lower lung fields (Fig. 1). Computed 
tomography of the chest also revealed an irregular distribu- 
tion of dense reticular streaks that was most marked in the 
lung periphery (Fig. 1). Because of the severity of the 
pneumothorax and its failure to respond to conventional 
treatment, an open lung biopsy was performed to obtain a 
definitive diagnosis. 
Intra-operative inspection (Fig. 2) revealed an irregular 
lung surface with multiple elevations and depressions that 
resembled a balloon bound with wire nettings of various 
sizes. The depressed areas were indurated and did not move 
with respiration, while the elevated areas expanded and 
contracted with each breath. There was no bullae. Histo- 
logical examination of the biopsy specimen (Fig. 3) revealed 
emphysematous changes in the alveoli. The damaged 
lung parenchyma also contained multiple areas of bone 
formation measuring l-2 mm in diameter. Some of the foci 
of bone contained myeloid tissue and marrow fat. The 
pulmonary interstitium surrounding the bony areas demon- 
strated a proliferation of fibroblast-containing connective 
tissue that was continuous with the periosteal tissue. These 
findings were most consistent with branching type DPO. 
The patient has not had a recurrent pneumothorax since 
discharge and is now under ambulatory treatment for 
asthma. 
FIG. 3. Top: low-power photomicrograph showing mul- 
tiple branching spicules of mature lamelar bone that con- 
tains marrow elements and is located in the alveolar 
septae (haematoxylin and eosin, original magnification, 
x 10). Bottom: higher magnification demonstrating that 
the bony spicules contain normal marrow elements 
(haematoxylin and eosin, original magnification, x 25). 
Discussion 
DPO is classified as either branching or nodular type. The 
branching type is typically secondary to chronic pulmonary 
disease, and the bone that forms in the alveolar interstitium 
usually contains bone marrow. The nodular type is usually 
associated with heart disease such as mitral stenosis (1,2) 
and the bone formed within the alveoli usually lacks bone 
marrow. Based on these histological differences, our patient 
was diagnosed with branching type DPO. Branching type 
DPO is a known complication of several respiratory diseases 
including interstitial pulmonary fibrosis (3,4), pulmonary 
tuberculosis (5) and the pulmonary fibrosis associated with 
busulfan administered for chronic myeloid leukaemia (6). To 
our knowledge, there have been no previous reports of DPO 
developing in a patient with bronchial asthma. 
The pathogenesis of DPO remains unclear. Popelka 
et al. (7) suggested that an interaction between interstitial 
fibroblasts and intra-alveolar fibrin and platelets that exude 
into the interalveolar space, due to destruction and 
enhanced permeability of alveolar capillaries, results in 
osseous metaplasia of fibroblasts. They also suggested that 
the events leading to bone formation are prompted by 
decreased pH caused by anoxia and delayed venous return, 
as well as increased tissue pressure due to interstitial 
oedema. In our patient, histological examination revealed 
an interstitial proliferation of fibroblasts that was continu- 
ous with periosteum, a finding often noted in DPO with 
pulmonary fibrosis. However, these histological changes 
were seen only around the heterotopic bone, and extensive 
emphysematous changes were found in the alveoli that were 
compatible with the patient’s history of intractable asthma. 
We suggest that the sequence of events that occur in severe 
bronchial asthma are responsible for the pulmonary ossifi- 
cations seen in this case. However, it is unclear why DPO 
and bronchial asthma have not been previously associated 
given the large number of patients with bronchial asthma. 
Since DPO is ordinarily asymptomatic and only produces 
subtle findings on radiographs that tend to be masked by 
underlying pulmonary diseases, most cases of DPO have 
been diagnosed at autopsy. We found only one report of an 
association between spontaneous pneumothorax and DPO. 
Specifically, Ekholdt et al. (8) described a patient with 
emphysema and DPO who developed a spontaneous pneu- 
mothorax. These investigators suggested that the pneumo- 
thorax may have been caused by abrasion of the pleura 
against the islands of bone. We found no bullae or other 
abnormalities in our patient that could explain the pneu- 
mothorax. Although it is known that spontaneous pneu- 
mothorax sometimes complicates acute asthma (9), the 
present and previous two pneumothoraces occurred in the 
absence of asthmatic symptoms. Additionally, the pneu- 
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mothorax did not recur after open biopsy and removal of 
the most pronounced area of DPO. Therefore, it is possible 
that DPO was directly responsible for the pneumothorax 
seen in this individual. 
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Introduction 
Pleomorphic adenoma is usually a benign tumour, found 
mainly in the major salivary glands. The least common site 
for a pleomorphic adenoma is the tracheal wall. We 
describe two cases of pleomorphic adenoma of the trachea 
and the problems encountered with the initial diagnosis, 
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due to the symptoms presented and the condition of the 
patients at the time of referral. 
Case Report 
CASE 1 
A 79-year-old, non-smoking, Caucasian woman was 
referred to the hospital with a 2-months’ history of increas- 
ing stridor, dyspnoea and a dry cough. The chest X-ray was 
completely normal. A bronchoscopy revealed a polypoid 
tumour located at the level of the 5th tracheal ring with 95% 
occlusion of the tracheal lumen, which made a biopsy 
procedure too hazardous. As the patient could not be in 
